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Abstract 

Background: 2C-B (Nexus) is one of the most widespread novel psychoactive substances. 
There is li mited information about its pharmacological properties, and few studies in humans 
concerning its acute and chronic effects. 2C-B has been classified as a stimulant, hallucinogen, 
entactogen and/or empathogen. 

Objectives: To evaluate the emotional, subjective, and cardiovascular effects of 2C-B. 
Methods: Twenty healthy recreational 2C-B users (12 women) self-administered a 20 mg 
dose of 2C-B. Evaluations included emotional (IAPS, FERT, and speech), subjective (visual 
analog scales, ARCI, VESSPA, HRS, and POMS questionnaires), and cardiovascular effects 
(blood pressure and heart rate). 

Results: Positive subjective effects predominated with a reduction of anger under the 
influence of 2C-B. It did, however, increase reactivity to negative emotional stimuli and 
decrease the ability to recognize expressions of happiness. Augmented emotionality in speech 


could be appreciated by others. 2C-B induced euphoria and well-being, changes 


perceptions, and slight hallucinogenic states. Mild sympathetic actions were observed. 
Conclusions: The specific profile that 2C-B exerts on emotions suggests its classification as an 
entactogen with psychedelic properties. 
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Introduction 


Alexander Shulgin synthesized 4-Bromo-2,5-Dimethoxyphenehtylamine (2C-B, Nexus, Figure 1), a 
phenylethylamine with hallucinogenic effects, in 1974 [1], Nowadays, 2C-B is one of the most 
widespread Novel Psychoactive Substances (NPS) in Europe [2] and Australia [3]. It is, moreover, 
commonly employed in combination with other illegal drugs, particularly MDMA [4], and is 
considered to be a favorite on the global drug market [5]. In addition, 2C-B is among the chemical 
compounds most often found as an adulterant when analyzing MDMA tablets [6, 7] which signifies 
that many individuals have consumed it unknowingly. 


2C-B is classified as a Schedule II Drug under the Convention on Psychotropic Substances [8] and 
is a growing presence on the illegal market; nevertheless, the scientific literature concerning its 


properties is scarce. There are a number of pre-clinical studies that demonstrate its action. 2C-B has 


been reported to increase dopamine and decrease dihydroxyphenylacetic acid concentrations in the 


leus accumbens. It has a biphasic action on locomotion, showing inhibition at low doses and 
excitatory effects at higher ones [9]. In a similar manner to MDMA, it is an inhibitor of the 


serotonin transporter and, to a lesser extent, acts on the norepinephrine and dopamine transporte 
[10, 11, 12]. Whilst 2C-B modifies visual perception it has been reported to have limited efficacy 
as a 5-HT-2A receptor partial agonist, the usual mechanism of hallucinogenic phenylethylamines 
[13, 14, 15]. Other research, however, has suggested that it acts as a 5-HT-2A receptor antagonist 


[15] and a partial agonist of 5-HT-2C receptors [11, 15]. It is of interest that some other 2C- 


derivatives, such as 2C-B-FLY and 25B-NBOMe, have been recently introduced on the 
market and present strong hallucinogenic properties. Like MDMA and 2C-B, 2C-B-FLY and 


related benzofuran compounds inhibit noradrenaline and serotonin uptake more than dopamine 


uptake, in addition, they are partial 5-HT-2A and 5-HT-2b receptor agonists. These compounds 
have intense hallucinogenic properties, present a risk for vasoconstriction, and some fatalities have 


been reported [12]. 25B-NBOMe is a very potent 5-HT2A receptor agonist, with high 5-HT2A/5 
HT1A selectivity, and shows affinity for adrenergic alfa-1 receptors. It produces intense 
hallucinogenic effects at very low doses (100-200 micrograms) and can induce severe intoxications 
and fatalities [16]. 2C-B is metabolized by the monoamine oxidases A and B and the cytochrome 
P450 [17, 18], 


Prevalence of 2C-B consumption in a recent sample of Australian NPS users was 8% [3] whilst in a 
sample of 230 Spanish research chemicals users it was the most frequent drug employed during 
their lifetimes. A number of participants obtained the substance from the internet. It was usually 
taken at home, followed by open-air settings and, to a lesser extent, in closed spaces such as clubs. 
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The main reasons for its use were experimental or psychonautic, recreational, spiritual and, in some 
subjects, therapeutic [4]. In general, the substance is marketed as tablets, and taken by the oral 
route. An average dose is considered to be 20 mg with 8-10 mg producing mild effects [4, 19]. The 
patterns of use are similar to other NPS including 2C- derivatives [20, 21, 22]. 

Studies concerning its subjective effects [4, 19] suggest a profile similar to ayahuasca and Salvia 
divinorum with respect to perception, and comparable to MDMA regarding emotional, cognitive, 
and volitional components. In addition, 2C-B appears to have a higher rating than amphetamine on 
the scales of pleasure, sociability, and sedation; and a lower one than MDMA with respect to 
psychosomatic anxiety. The possibility of 2C-B to stimulate sensuality and sexuality has been 
suggested [23]. To date, no fatalities due to overdose have been attributed, and only one case of 
psychosis [24] and one of cerebral vasculopathy have been described [25], both of which developed 
48 hours after ingestion. Nevertheless, in neither of the cases was the presence and/or exclusivity of 
2C-B confirmed in the biological samples. In spite of the low rate of accidents related to this 
substance there exist data advising of inter- subject variations regarding susceptibility to 2C-B 
toxicity [26]. Descriptions of severe medical and psychiatric reactions after the use of substances 
with similar profiles suggest precaution in its use [20, 27]. 

In general, the development of controlled clinical studies with illegal psychoactive drugs is 
hindered by legal considerations including the problems of lawfully obtaining the drugs. For some 
time, however, there has been a resurgence of interest in the possible therapeutic uses of illegal 
substances [28-31]. An example of this is MDMA which has been studied in the treatment of post- 
traumatic stress disorder [32-35]. It appears that the pharmacological action of MDMA deactivates 
the amygdala during the reliving of traumatic experiences and, through the repetition of this action 
the emotional activation of these memories can be extinguished [36]. Given its similarities with 
MDMA it has been suggested that 2C-B could be used in a similar manner to resolve emotional 
conflict [37, 38]. 


Present knowledge regarding the pharmacology of 2C-B is insufficient to clearly permit its 
definitive categorization as a stimulant, hallucinogen or entactogen (i.e. producing ‘a touching 
within’ and introspection) [39], although there are references to its empathogenic quality (i.e. the 


ability to feel and share another person’s emotions) in the literature [15]. The principal objective of 
this study was to explore the emotional effects of 2C-B in order to establish its correct 
classification. 


Materials and Methods 


4 





Participants 

The protocol was approved by the local Research Ethics Committee (CEIC-Parc de Salut Mar, 
Barcelona, Spain), and the study conducted in accordance with the Declaration of Helsin ki . 
Volunteers were recruited through the Association for the Study of States of Consciousness (PHI). 
They signed an informed consent and were financially compensated for their participation. 

Inclusion criteria were acknowledged previous use of 2C-B, and not to have taken any type of 
psychoactive substance during the 48 hours prior to the study. Exclusion criteria were a history of 
any serious medical or psychopathological condition including history of drug dependence (except 
for tobacco) or previous psychiatric comorbidities, previous adverse reactions to 2C-B, and taking 


chronic medication 


Procedure 


The sessions took place at the home of a member of the PHI association. Baseline evaluation was 
performed from 10.00 to 12.00 after which the participants had a light breakfast; two hours later 
(approximately 14.00) 2C-B was self- administered. A dosage of 20 mg was employed as the same 
amount had been previously consumed by the participants without any adverse effects. Gas 
chromatography analysis was carried out by Energy Control, a harm reduction non-governmental 
organization (www.energycontroLorg), and showed the 2C-B to have 95% purity. Urine samples 
were collected for drug testing before the session (amphetamines, barbiturates, benzodiazepines, 
cocaine, methamphetamine, morphine, methadone, phencyclidine, marijuana, and MDMA) 
(Instant- View®, Multipanel 10 Test Drug Screen Alfa Scientific Designs Inc., Poway, CA-USA). 

Measurements were carried out at baseline (prior to 2C-B self- administration) between 1.5-3h (peak 
effects) and 6h post-dose. During this time range the following were performed (always in the same 
order): measurement of vital signs; saliva collection; International Affective Picture System (LAPS) 
test; Face E motion Recognition Task (FERT); speech evaluation; and subjective effects 
questionnaires (POMS, visual analog scales, ARCI, VESSPA, and HRS). In order to avoid 
adaptation in the IAPS and FERT tasks, two distinct sets, calibrated according to the normative data 
and counterbalanced for each condition, were constructed. This was also applied in the FERT task 
changing the established order of slide presentation. 

Neuropsychological testing 

The following neuropsychological tests were performed at baseline and at peak effects (1.5h): 
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Hie IAPS, which consists of a set of standardized emotional stimuli. It was designed by Lang et al. 
[40] for experimental research into emotions and attention. For the purposes of this study 120 
stimuli were classified into two different sets (60 in each) divided equally into the following 
categories: positive, negative, and neutral. The creation of both sets was based on standards from 
the Spanish version published by Mo Ito et aL [41] and Vila et al. [42]. Each stimulus was applied 
for 2 seconds and an evaluation allocated from 0 to 9 for ‘valence’ and ‘arousal’. The former 
indicated the degree of pleasure, happiness, and well-being that the participants experienced when 
they observed the image; the latter referred to the arousal or excitement it produced. 

Hie FERT, created by Ekman and Friesen [43]. Six basic emotions are portrayed in a series of 
monochromatic photographs (ten per emotion). Hie photographs are shown to the participants, 
during each series the expression of the emotion is gradually intensified by 10% from 0% (neutral) 
to 100% (standard). For this study four actors were employed (2 men and 2 women) to express the 
following emotions: happiness, sadness, anger, disgust, and fear. Each image was presented for the 
duration of one second. 

Finally, a task to evaluate free speech was performed. The volunteers were asked to talk for three 
minutes about a specific theme (family or friends) which was counter-balanced for each study phase 
(baseline and peak effects). Prior to carrying out the task the participants were required to reflect for 
five minutes on their theme. They spoke individually in separate rooms in the presence of the first 
author (DG) who, employing non-verbal communication, actively listened without interfering at 
any time in the monologue. The speeches were recorded with a ZoomH4n device. Eater, a group of 
five judges specialized in psychology and blinded to the experimental conditions evaluated the 
following dimensions on a scale from 0 to 7: ‘Coherence’ (understood as congruence, possessing a 
logical structure without contradictions); ‘Emotionality’ (referring to the emotions that the speech 
awakens in third parties); ‘Depth’ (regarding how the speaker delves into the theme as opposed to 
superficiality); and ‘ Focus’ (that is to say the content of the speech is centered on the theme and not 
dispersed). Similar categories have been employed to evaluate speech under the effects of MDMA 
and amphetamine [44]. Verbal fluency was calculated as an additional variable by measuring the 
number of syllables employed in free and spontaneous speech without taking into account the 
forced speech produced to finish the three minutes of the task. Explicit declarations and questions 
such as ‘I don’t know what to say anymore’ and ‘How much time is left?’, plus pauses of longer 
than 5 seconds, were considered to be examples of forced speech. The aim of this task was to 
establish whether 2C-B could modify verbal behavior in such a way that it could be appreciated by 
a professional within the context of clinical psychotherapy. 
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Questionnaires regarding subjective effects 


Hie battery of visual analogue scales (VAS) and questionnaires (ARCI and VESSPA) to evaluate 
subjective effects were completed at base line, peak effects, and 6h (summary of the 0-6h effects). 
Hie POMS questionnaire was applied at baseline and peak effects, and the HRS questionnaire was 
completed only at 6h post-dose (summary of the 0-6h effects). 

VAS [100 millimeters (mm)] labeled with different adjectives marked at opposite ends with ‘not at 
all’ and ‘extremely’ were used [45, 46]. Subjects were asked to rate effects of intensity, high, good 
effects, bad effects, liking, changes in distances, changes in colors, changes in shapes, changes in 
lights, hallucinations- seeing of lights or spots, hallucinations- seeing animals, things, insects or 
people, changes in hearing, hallucinations - hearing sounds or voices, drowsiness, dizziness, 
confusion, fear, depression or sadness, different or changed unreal body feeling, unreal body 
feeling, different surroundings, and unreal surroundings. 

The Addiction Research Center Inventory (ARCI) was developed by Haertzen at eL, [47] and the 
Spanish version later validated by Lamas et aL [48]. It consists of five scales: (i) ‘morphine- 
benzedrine group’ (MBG), measuring euphoria; (if) ‘pentobarbital- chlorpromazine- alcohol’ group 
(PCAG), measuring sedation; (iii)‘ lysergic acid diethyl amide’ scale (LSD), measuring somatic- 
dysphoric effects; (iv) ‘benzedrine’ group (BG), a stimulant scale consisting mainly of items 
relating to intellectual efficiency and energy; and (v) ‘amphetamine’ (A), an empirically derived 
scale sensitive to the effects of d- amphetamine.. 

The Evaluation of Subjective Effects of Substances with Abuse Potential questionnaire (VESSPA- 
SEE) was originally created in Spanish by Poudevila et al. [49] to measure the effects of MDMA; it 
was later used for the evaluation of other substances [50]. It is composed of 36 Likert items grouped 
into 6 scales: Sedation, psychosomatic anxiety, changes in perception, pleasure and sociability, 
activity and energy, and psychotic symptoms. 

Hie POMS questionnaire was designed by McNair et aL [51] to accurately evaluate possible 
alterations in mood states. Its validated Spanish version [52] is made up of 48 L ikert items which 
range from 0 (‘no’ to everything) to 4 (‘extremely’) distributed in 6 scales: Anger, depression, 
tension, tiredness, vigor, and friendship. 

Hie Hallucinogenic Rating Scale (HRS) was first created by Strassman et al. in 1994 [53] and a 
validated Spanish version was performed by Riba et al. in 2001 [54]. It consists of 71 L ikert items 
distributed in 6 scales: (i)‘Somaesthesia’ (reflecting somatic effects); (ii)‘Affect’ (sensitive to 


7 



emotional and affective responses); (iii) ‘Volition’ (indicating the person’s degree of impainnent); 
(iv)‘Cognition’ (describing changes in thought process or content); (v) ‘Perception’ (measuring 
visual, olfactory, gustatory, and auditory experiences); and (vi)‘ Intensity’ (reflecting the strength of 
the overall experience). 

Vital signs and saliva samples 

Vital signs (heart rate and blood pressure) were measured with an automatic Omron monitor at 
baseline, peak effects (1.5h) and 6h post-dose. Saliva samples were collected with a Salivette device 
at baseline (prior to self- administration), 1.5h post- administration (peak effects), and 6h post- 
administration. Concentrations of 2C-B in saliva were analyzed by gas chromatography coupled to 
mass spectrometry (data not shown). 

Statistical Analysis 

The neuropsychological test scores were contrasted with a paired Student T test (baseline vs peak 
effects). The results of the subjective effects scales were compared with a paired Student T test 
(baseline vs peak effects and baseline vs 6h, depending on the questionnaire). In the case of vital 
signs a one way analysis of variance-ANOVA with repeated measures (baseline, peak effect [1.5h], 
and 6h) and a Tukey test post-hoc comparison between times were performed. In order to observe 
inter-gender differences, an independent sample T-test was carried out with baseline and post-dose 
measures for neuropsychological tests and POMS. Analyses were performed with the SPSS 12.0 
program P value <0.05 was considered statistically significant. 

Results 

Subjects 

The sample was composed of 20 participants (12 women) with a mean age of 34.65 years [SD= 
5.25; range 27-49 years], and a body mass index of 22.14 [SD= 2.56; range 18-24]. 60% of the 
volunteers had a university degree and the mean previous 2C-B recreational consumption was 6.5 
times [SD= 7.0; range 2-30]. All the volunteers had previous recreational experience with 
amphetamines, MDMA, hallucinogens, cocaine, and cannabis, 16 were currently smokers (from 2 
to 20 cigarettes/day), and their mean daily alcohol consumption was lOg. All baseline drug urine 
tests were negative. Hie participants did not show any signs of intoxication at the baseline 
evaluation. 

Neuropsychological testing 
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In the IAPS task (Table 1), 2C-B produced a significant reduction in the valence of the negative 

stimuli (p= 0.037) which implies that under the effects of 2C-B there is a tendency to evaluate 

negative stimuli as being the most disagreeable and the cause of the greatest discomfort. Even 

though the valence of the positive and neutral stimuli tended to augment in the experimental setting, 

activation remained practically the same between both conditions with the exception of the negative 
stimuli which had a tendency to increase under 2C-B effects (p= 0.11). There were no differences 
between genders in the evaluation of emotional stimuli. 

In the FERT task (Table 1) a significant increase was observed after 2C-B in the rate of errors in the 
recognition of expressions of happiness [p=0.027]. However, although happiness was the emotion 
best detected at baseline, under the effects of 2C-B, fear predominated. Inter-gender analysis 
revealed that the greater number of errors in detecting expressions of anger was observed in the 
male participants (men=5.75 [SD=2.12] vs women=3.75 [SD=1.06]; p = 0.035). 

Hie number of syllables produced in the participants’ free speech after 2C-B did not vary along the 
study [474.74 [SD=216.23] vs 479.11 [SD=152.089]; p= 0.936). In spite of a considerable inter- 
subject variability, differences were not observed between genders. Speech was observed to be 
more emotional under the effects of 2C-B (p= 0.012) (Table 1), inter-gender analysis revealing a 
higher rating of this variable in the female participants (men=4.36 [SD=0.84] vs women=5.57 
[SD=1.12]; p =0.042). Given the repercussion concerning the influence of 2C-B on emotion and 
speech, it should be noted that two of the female participants cried whilst performing this task and 
one male participant had an attack of spontaneous laughter which made his speech unintelligible for 
the judges. As a result, he was excluded from the final sample (n=19). 

Questionnaires regarding subjective effects 

Administration of 2C-B produced significant increases in all of the VAS at severe effects and/or 6h 
(summary) for positive effects, changes in perceptions, and mild hallucinogenic effects (mainly 
visual). No differences were observed between genders. 

In the ARCI questionnaire 2C-B induced significantly high scores for euphoria (MBG) and 
dysphoria- somatic effects (LSD) and for the two scales related to amphetamine effects (BG and A). 
No changes were reported in sedation (PC AG). Differences were not observed between genders. 

Significant differences were found for the VESSPA questionnaire in all the subscales. Hie highest 
scores were reported in pleasure and sociability, and the lowest in psychosomatic anxiety and 
psychotic symptoms Hie inter- subject analyses showed differences between genders with respect to 
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the scale of activity and energy at 6 h post-dose (men =9.88; [SD =4.91]; women = 5.00; 
[SD=4.51]; p= 0.041], 

In the POMS questionnaire a significant reduction in anger under the effects of 2C-B was reported 
in spite of the low baseline levels [p= 0.042]. Differences were not found, however, in the scales of 
vigor, depression, tiredness, tension, and friendship for any of the groups (Table 1). The inter- 
gender analysis showed a significant reduction in men, but not in women, of tiredness under the 
effects of 2C-B (men=0.50; [SD=0.535] vs women=3.75 [SD= 3.19]; p= 0.011]. 

Finally, the HRS questionnaire had high scores for most of the scales at 6h post-dose, particularly in 
volition, intensity, and perception. The lowest score was for cognition. 

Vital signs and saliva 

Discreetly statistical significant increases, in comparison to baseline, in heart rate (+6 beats/min), 
systolic (+5 mmHg) and diastolic (+4 mmHg) blood pressure were observed at 1.5 h, baseline 
values were recovered at 6 h. No differences were reported between genders. Concentrations of 2C- 
B were found in saliva at 1.5 and 6 hours (6.8 ng/ml and 2.3 ng/ml. respectively) (data not shown) 


Discussion 

This study is the first to describe the emotional effects of 2C-B, and one of the few that reports 
subjective and cardiovascular effects after its administration [19]. 

Our results indicate that 2C-B has specific effects on emotional processing and mood states which 
permit its classification as an entactogenic substance with psychedelic and hallucinogenic 
characteristics. Entactogenic effects are characterized as an ‘open mind’ state with properties 
including an increase in self-awareness, the sensation of ‘a touching within’, introspection, 
elevated sensory perception, and enhanced pro- social effect [55]. However, its influence with 
respect to the worsening of the affective perception of faces does not point to empathogenic 
qualities and, despite the slight effects observed in cardiovascular measurements, the result of the 
verbal fluency test is not typical of stimulants. 

Serotonin is an ancestral neuromodulator that modulates the control of violent impulses incited by 

provocation through a down-top regulation of emotional reactions [50, 57]. In this regard, the 

effects of 2C-B are characteristic of the activation of serotonergic receptors as a significant decrease 

of anger was observed in the POMS questionnaire. The increase in well-being in the VAS and 

sociability in the SOC subscale of the VESSPA reaffirms this result, given that the subscale was 
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created to evaluate the typical effects of entactogenic substances, reflecting the pleasurable effect of 
feeling well with oneself and others [49]. Such effects are similar to those induced by MDMA [45, 
46] and 2C-B [19] as previously reported. Nevertheless, the effect of 2C-B on mood states reflected 
by the POMS differs substantially from that of MDMA and amphetamine, in spite of sharing a 
similar chemical structure, as these two substances tend to augment vigor and friendship [50-61]. 
Oxytocin, liberated by MDMA, has been more strongly associated with the latter sentiment than 
serotonin [62, 63]. While the specific role of oxytocin with regard to the subjective effects of 
MDMA remains unclear, it is possible that this hormone does not have a strong influence on 2C-B 
effects. 

Contrary to our expectations, under the effects of 2C-B, emotional reactivity with respect to the 
negative stimuli in the IAPS task increased. This type of affective response is uncommon and has 
not been observed in other substances. It is well-known that with any kind of stimulus amphetamine 
augments valence and arousal [64]. In the Multifaceted Empathy Test (MET), MDMA increased 
implicit empathy (arousal) particularly with positive valence stimuli [65]. On the other hand, high 
doses of alcohol suppress the response to negative stimuli [66]. In all these cases there is some form 
of affective regulation that has been linked to heightened response as they either strengthen the 
impact of the positive stimuli or reduce the negative ones [64]. In contrast, 2C-B does not appear to 
produce this type of response as greater discomfort with respect to negative stimuli at baseline was 
reported. 

It is noteworthy that, under the effects of 2C-B, affective perception deteriorated and the number of 
errors in recognizing positive expressions increased. A similar pattern has been observed in 
depressed patients [67] which reverses with prolonged administration of SSRI antidepressants [68, 
69]. Most studies, however, which examined the effect of SSRI on the affective processing of faces 
have found that an acute administration of a single dose helped recognition of expressions of fear 
[70,71] with a corresponding worsening at long term administration [72-74]. 

In our study, in spite of not having observed significant differences in the recognition of 
expressions of fear, it did, nevertheless, become the emotion best detected under the effects of 2C- 
B. Some authors have reported an increase in the accuracy of detecting fear under the influence of 
MDMA followed by a significant decrease 4 days after ingestion [75]. Most studies, however, have 
concluded that MDMA worsens recognition of negative emotional expressions [58, 76, 77] 
particularly those of fear [58]. Such results can be extrapolated to other substances that act upon the 
5-HT-2A such as psilocybin, the effect being reversed when these receptors are blocked with 
ketanserin [78]. A recent study has observed the role of the 5HT-1A receptors in the recognition of 
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fear when the agonist buspirone was administered [79]. It was found that the 5HT-1A and 5HT-2A 
receptors are linked to the structural coding of this expression in a prior process, both receptors thus 
contributing to its reduced recognition. Notwithstanding the fact that 2C-B alters visual perception, 
our results underscore the issue that its unique profile in the affective processing of faces leads to 
further questions regarding the possible implications of other receptors, such as 5HT-2C, in this 
kind of process. 

In a similar manner to MDMA, and in contrast to methamphetamine [38] and d - amphetamine [80], 
verbal fluency did not increase under the effects of 2C-B: significant differences were not observed 
in the number of syllables uttered during the experiment. Differences were, however, reported in the 
emotionality and depth variables, particularly in the female participants. A recent study has 
demonstrated that under the effects of 1 .5 mg/kg of MDMA discourse comes close to concepts such 
as ‘friend’ and ‘support’ and, with 0.75mg/kg, to ‘empathy’. However, speech under the effects of 
20 mg of methamphetamine distances itself from concepts such as ‘compassion’ [81]. Considering 
that two of the female participants cried whilst performing the free speech task, it appears that 2C-B 
influences emotionality, reflecting an entactogenic activity defined by Nichols [82] as ’producing a 
touching within’. 

Hie inter- gender variable should be taken into account with respect to 2C-B effects. In the POMS 
questionnaire a reduction in tiredness was observed in men, but not in women. In addition, in the 
speech task the female participants had significantly higher scores in emotionality. These results 
show that 2C-B has similar effects to amphetamine in men, and more entactogenic effects in 
women. A similar condition occurs with amphetamine, the effects of which depend not only on 
gender but also on the menstrual phase. Women barely experience stimulation during the luteal 
phase due to an increase in the plasmatic levels of progesterone [83]. This fact draws attention to 
one of the limitations of the study as the menstrual phases of the female participants were not taken 
into consideration. Given the relevant influence of hormones in subjective emotional states such 
data should be included in future research. 

Hie 2C-B dose that was administered provoked minor alterations in the participant’s vital signs, 
with a sympathomimetic stimulation similar to an average dose of MDMA [84]. There are no 
available data regarding 2C-B concentrations in plasma and saliva. As occurs with weak bases, such 
as MDMA and methylphenidate, the saliva concentrations could be related to the plasma ones [85, 
86 ], 
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Our study has some limitations related to its before- after design and lack of control (placebo or 
MDMA). In addition, subjects were assessed in a non- experimental setting and the number of 
evaluations was limited. The use of the same dose for all subjects was a strength although few 
differences were observed with respect to gender. Whilst the standard rapid urine drug test 


employed prior to the session was negative for the most common drugs it was naturally unable to 
identify any other possible NPS (e.g. synthetic cannabinoids or cathinones). The participants did 


not, however, present any signs of intoxication. With respect to tolerability and safety, all the 
volunteers had had previous positive experiences with 2C-B and other drugs. Nevertheless, taking 


account the fact that substances with similar profiles can induce severe medical and psychiatric 


reactions, its consumption in naive users or in subjects with less experience could produce side 


effects. 


Conclusions 


In spite of its limitations our study demonstrates that a single dose of 2C-B influences the bottom- 
up and top-down processes of emotional regulation and has an effect on emotional state, affective 
processing, and behavior. The increase of reactivity to negative stimuli, the enabling of emotional 
expression through speech, and heightened feelings of well-being with oneself and others reflects 
the entactogenic activity of the substance. The sum of these effects on emotional regulation, 
together with the decrease of anger observed in the POMS, could make 2C-B a potentially useful 
psycho-therapeutic tool to treat changes of attitude in disorders related to violence and aggression 
through affective re-evaluatioa At present there is heated debate regarding the therapeutic potential 
of psychedelic drugs, and their legal reclassification, in order to investigate theft potential use as 
medication [87, 88]. In a similar fashion to other NPS, 2C-B is widely available online to anyone 
(including adolescents and vulnerable individuals), and the risks of falsification and adulterants 
must be considered. Due to the fact that the recreational use of substances with similar profiles can 
induce severe medical and psychiatric reactions, precaution must be taken with respect to its use. 
As occurs with all NPS, data is not currently available concerning the medium- long term health 
consequences of 2C-B use [89]. Additional research regarding its pharmacology and toxicity is 
required in order to assess its possible therapeutic effects and potential health risks. 


Acknowledgments 

Supported by grants from Plan Nacional sobre Drogas (Ministerio de Sanidad, PoKtica Social e 
Igualdad, 20091047) and Fondo de Investigation Sanitaria (Red de Trastomos Adictivos, 
RD 12/0028/0009). We thank Ben de Loenen (ICEERS) for his great help during the experiment. 


13 






Conflict of interest 

The authors declare that there is no conflict of interest. 


References 

1. A. T. Shulgin and M. F. Carter, “Centrally active phenethylamines,” Psychopharmacol. 
Commun, voLl, no.l, pp. 93-98, 1975. 

2. L. A. King, “New phenethylamines in Europe,” Drag testing and analysis, vol. 6, no. 7-8, pp. 
808-818,2014. 

3. L. Bums, A. Roxburgh, A. Matthews, R. Bruno, S. Lenton, and Van Buskirk, J, “The rise of new 
psychoactive substance use in Australia,” Drag testing and analysis, vol.6, no.7-8, pp. 846-849, 
2014. 

4. D. Gonzalez, M. Ventura, F. Caudevilla, M. Torrens and M. Fame, “Consumption of new 

psychoactive substances in a Spanish sample of research chemical users,” Human 

Psychopharmacology: Clinical and Experimental, vol. 28, no. 4, pp. 332-340, 2013. 

5. M. C. Van Hout and T. Bingham, “Surfing the Silk Road’: A study of users 
experiences,” International Journal of Drug Policy, vol 24, no. 6, pp. 524-529, 2013. 

6. L. R. Togni, R. Lanaro, R.R. Resende and J. L. Costa, “The Variability of Ecstasy Tablets 
Composition in Brazil,” Journal of forensic sciences, vol. 60, no. l,pp. 147-151,2015. 

7. C. V. Gine, I. F. Espinosa and M.V. Vilamala, “New psychoactive substances as adulterants of 
controlled drugs. A worrying phenomenon?, ’’Drag Test Anal, vol. 6, no7-8, pp. 819-824, 2014. 


8. International Narcotics Control Board, Green List “List of psychotropic substances under 
international control”, 2014. 


9. T. Palenicek, 

M. Fujalcova, M. Brunovsky, J. Horacek, I. Gorman, M. Balikova, L. Rambousek, 

K. Syslova, P. 

Kacer, P. Zach, V. Bubenikova-Valesova, F. Tyls, A. Kubesova, J. Puskarcikova, 

and C. Hoschl 

“Behavioral, neurochemical and pharmaco-EEG profiles of the psychedelic drug 4- 

bromo-2,5-dimethoxyphenethylamine (2C-B) in rats”. Psychopharmacology (Berl). vol 225, no 1, 

pp. 75-93, 2013. 



10. T. Montgomery, C. Buon, S. Eibauer, P. J. Guiry, A. K. Keenan and G. J. McBean, 
“Comparative potencies of 3, 4-methylenedioxymethamphetamine (MDMA) analogues as inhibitors 
of [3H]noradrenaline and [3HJ5-HT transport in mammalian cell lines,” Br J Pharmacol, voL 152, 
no. 7, pp. 1121-1130, 2007. 


11. A. 

Rickli, D. 

Luethi, J. 

Reinisch, D. Buchy, 

M.C. Hoener, and M.E. Liechti “Receptor 

interaction 

profiles 

of novel 

N - 2- methoxybenzyl 

(NBOMe) derivatives of 2,5-dimethoxy- 


substituted phenethylamines (2C drugs)”. Neuropharmacology. 2015, vol 99, pp. 546-553, 2015. 


12. A. RickH, K. Kopf, M. C. Hoener, and M.E. Liechti “Pharmacological profile of novel 
psychoactive benzofurans ”. Br J Pharmacol., vol 172, no 13, pp. :3412-3425, 2015. 


14 



13. C. Acuna-Castillo, C. Villalobos, P. R. Moya, P. Saez, B. K. Cassels and J. P. Huidobro-Toro, “ 
Differences in potency and efficacy of a series of phenylisopropylamine/phenylethylamine pairs at 
5-HT2A and 5-HT2C receptors,” Br J Pharmacol, vol. 136, no.4, pp. 510-519, 2002. 

14. D.E. Nichols, “Hallucinogens,” Pharmacology & therapeutics, vol. 101, no. 2, pp. 131-181, 
2004. 

15. C. A. Villalobos, P. Bull, P. Saez, B. K. Cassels and J. P. Huidobro-Toro “4-Bromo-2,5- 
dirnethoxyphenethylamine (2C-B) and structurally related phenylethylamines are potent 5-HT2A 
receptor antagonists in Xenopus laevis oocytes”. Br J Pharmacol, voL 141, no. 7, pp. 1167-1174, 
2004. 

16. F. S. Bersani O. Corazza, G. Albano et aL, “25C-NBOMe: preliminary data on pharmacology, 
psychoactive effects, and toxicity of a new potent and dangerous hallucinogenic drug,” Biomed Res 
Int, voL 2014, ID. 734749, 2014. 

17. T. Kanamori, K. Nagasawa, K. Kuwayama, K. Tsujikawa, Y. T. Iwata and H. Inoue, “Analysis 
of 4-bromo-2,5-dimethoxyphenethykmine abuser's urine: identification and quantitation of urinary 
metabolites,” J Forensic Sci, voL 58, no. 1, pp. 279-287, 2013. 

18. D. S. Theobald and H. H. Maurer, “Identification of monoamine oxidase and cytochrome P450 
isoenzymes involved in the deamination of phenethylamine- derived designer drugs (2C- series),” 
Biochem Pharmacol, voL 73, no. 2, pp. 287-297, 2007. 


19. F. Caude villa- Galligo, J. Riba, M. Ventura, et al. “4-Bromo-2, 5-dimethoxyphenethylamine 
(2C-B): presence in the recreational drug market in Spain, pattern of use and subjective effects,” 
Journal of Psychopharmacology, vol. 26, no. 7, pp. 1026- 1035, 2012. 


20. F.S. Bersarn, O. Corazza, G. Albano, G. Valeriani, R. Santacroce, F. Bolzan Mariotti Posocco, 

E. Cinosi P. Simonato, G. Martinotti, G. Bersani, and F. Schifano “25C-NBOMe: preliminary data 

on pharmacology, psychoactive effects, and 

toxicity of a new potent and dangerous hallucinogenic 

drug”. Biomed Res lnt. 2014, 734749, 2014. 



21. National Drug Intelligence Center. “2C-B (Nexus) Reappears on the Club Drug Scene" 
Department of Justice. May 2001. Retrieved 11 February 2013. 


22. A.E. Vento, G. Martinotti E. Cinosi M. Lupi T. Acciavatti 

D. Carrus, R. Santacroce, E. 

Chillerd, L. Bonifaci M. di Giannantonio , O. Corazza, and F. Schifano. “Substance use in the club 

scene of Rome: a pilot study”. Biomed Res lnt. 2014, 617546, 2014. 



23. A. Shulgin and A. Shulgin (1991) PIHKAL: a chemical love story. Transform Press. 


24. H. H. Huang and Y. M. Bai, “Persistent psychosis after ingestion of a single tablet of ‘2C-B,’” 
Progress in Neuro-Psychopharmacology and Biological Psychiatry, vol. 35, no.l. pp. 293-294, 
2011 . 

25. J. B. Ambrose, H. D. Bennett, H. S. Lee and S. A. Josephson, ‘Cerebral vasculopathy after 4- 
bromo-2, 5-dimethoxyphenethylamine ingestion,” Neurologist, vol. 16, no. 3, pp. 199-202, 2010. 

26. H. Carmo, D. de Boer, F. Remiao , F. Carvalho, L. A. dos Reys and M. de Lourdes Bastos, 
“Metabolism of the designer drug 4-bromo-2, 5-dimethoxyphenethylamine (2C-B) in mice, after 
acute administration,” J Chromatogr B Analyt Technol Biomed Life Sci, voL 811, no. 2, pp. 143- 
152, 2004. 


15 



27. G. Martinotti, M. Lupi, T. Acciavatti, et al., “Novel psychoactive substances in young adults 
with and without psychiatric comorbidities,” ,” Biomed Res Int, vol. 2014, ID. 815424, 2014. 

28. P. Gasser, D. Holstein, Y. Michel, et aL, “Safety and Efficacy of Lysergic Acid Diethylamide- 
Assisted Psychotherapy for Anxiety Associated With Life-threatening Diseases,” J Nerv Merit Dis, 
vol. 202, no. 7, pp. 513-520, 2014. 

29. E. Krupilsky, A. Burakov, T. Romanova, I. Dunaevsky, R. Strassman and A. Grinenko, 
“Ketamine psychotherapy for heroin addiction: immediate effects and two-year follow-up,” J Subst 
Abuse Treat, vol. 23, no. 4, pp. 273-283, 2002. 

30. C. S. Grob, A. L. Danforth, G. S. Chopra, et al. “Pilot Study of Psilocybin Treatment for 
Anxiety in Patients With Advanced- Stage Cancer”, Arch Gen Psychiatry, voL 68, no.l, pp.71-78, 
2010 . 

31. F. A. Moreno, C. B. Wiegand, E. K. Taitano and P. L. Delgado, “Safety, tolerability and 
efficacy of psilocybin in 9 patients with obsessive- compulsive disorder,” J Clin Psychi, vol. 67, no. 
11, pp. 1735-1740, 2006. 

32. J. C. Bouso, R. Doblin, M. Farre, M. A. Alcazar and G. Gomez- Jarabo, “MDMA- assisted 
psychotherapy using low doses in a small sample of women with chronic posttraumatic stress 
disorder,” J Psychoactive Drugs, voL 40, no. 3, pp. 225-236, 2008. 

33. M. C. Mithoefer, M. T. Wagner, A. T. Mithoefer, L. Jerome and R. Doblin, “The safety and 
efficacy of {+/- }3, 4- methylenedioxymethamphetamine -assisted psychotherapy in subjects with 
chronic, treatment-resistant posttraumatic stress disorder: the first randomized controlled pilot 
study,” J Psychopharmacol, voL25, no.4. pp. 439-452, 2011. 

34. M. C. Mithoefer, M. T. Wagner, A. T. Mithoefer, et al., ‘Durability of improvement in post- 

traumatic stress disorder symptoms and absence of harmful effects or drug dependency after 3,4- 
methylenedioxymethamphetamine-assisted psychotherapy: a prospective long-term follow-up 

study,” J Psychopharmacol, v oL 27, no.l, pp. 28-39, 2013. 

35. P. Oehen, R. Traber, V. Widmer and U. Schnyder, “A randomized, controlled pilot study of 
MDMA (± 3,4-Methylenedioxymethamphetamine)-assisted psychotherapy for treatment of 
resistant, chronic Post- Traumatic Stress Disorder (PTSD),” J Psychopharmacol, vol. 27, no.l, pp. 
40-52, 2013. 

36. P. 0. Johansen and T. S. Krebs, “How could MDMA (ecstasy) help anxiety disorders? A 
neurobiological rationale,” J Psychopharmacol, \ oL 23, no. 4, pp. 389-391, 2009. 

37. Erowid, (1998). 2C-B effects. Available at: 

http://www.erowid.org/chemicals/2cb/2cb_effects.shtml (Accessed on 21 August 2014). 

38. M. F. Fisher. Therapy with substance. Psycholytic psychotherapy in the twenty first 
century.Muswellhillpress, 2015. 

39. M. Lobos, Y. Borges, E. Gonzalez and B. K. Cassels, “The action of the psychoactive drug 2C- 
B on isolated rat thoracic aorta”, Gen Pharmacol, vol 23, no. 6. pp. 1139-1142, 1992. 

40. P. J. Lang, M. M. Bradley and B. N. Cuthbert. (1999) International affective picture system 
(IAPS): Technical manual and affective ratings. 


16 



41. J. Molto, S. Montanes, S. Poy, P. Segarra, M. C. Pastor and M. P. Tonno, “Un nuevo metodo 
para el estudio experimental de las emociones: El International Affective Picture System (IAPS). 
Adaptacion espanola,” Rev. de Psicol. GralyAplic, vol.52, no.l, pp. 55-87, 1999. 

42. J. Vila, M. Sanchez, I. Ramirez et aL, “El sistema intemacional de imagenes afectivas (IAPS): 
adaptacion espanola. Segunda parte,” Rev de Psicol Gral y Aplic, voL 54, no. 4, pp. 635-657, 2001. 

43. P. Ekman and W. Friesen (1976) Pictures of facial affect. Consulting Psychologists Press, Palo 
Alto. 

44. G. F. Marrone, J. S. Pardo, R. M. Krauss and C. L. Hart, “Amphetamine analogs 
methamphetamine and 3,4- me thy lc ncd io xy me t ha mp he ta mine (MDMA) differentially affect 
speech,” Psychophannacology (Berl), voL 208, no. 2, pp. 169-177,2010. 

45. A. M. Peiro, M. Farre, P. N. Roset et aL, “Human Pharmacology of 3,4- 

methylenedioxymethamphetamine (MDMA, ecstasy) after repeated doses taken 2 hours apart,” 
Psychopharmacol (Berlin), vol. 225, no.4, pp. 883-893, 2013. 

46. M. Farre, A. Tomillero, C. Perez-Mana, et aL, “Human pharmacology of 3,4- 

methylenedioxymethamphetamine (MDMA, ecstasy) after repeated doses taken 4 hours apart,” Eur 
Neuropsychopharmacol, 2015 Jun 3. [Epub ahead of print]. 

47. C. A. Haertzen, H. E. Hill and R. E. Belleville, “Development of the Addiction Research Center 
Inventory (ARCI): selection of items that are sensitive to the effects of various drugs,” 
Psychopharmacologia, voL 15, no.4, pp. 155-166, 1963. 

48. X. Lamas, M. Farre, M. Llorente and J. Card, “Spanish version of the 49-item short form of the 
Addiction Research Center Inventory (ARCI),” Drug Alcohol Depend, voL 35, no. 3, pp. 203-209, 
1994. 

49. S. Poudevida, M. Farre, P. N. Roset and J. Card, “Construccion de un cuestionario para la 
Valoracion de los Efectos Subjetivos de Sustancias con Potencial de Abuso (VESSPA): Evaluacion 
del extasis,” Adicciones, voL15, no. 2, pp. 19-30, 2003. 

50. S. Abanades, M. Farre, D. Band, et aL, “Relative abuse liability of gamma-hydroxybutyric 
acid, flunitrazepam, and ethanol in club drug users,” J Clin Psychopharmacol, voL 27, no. 6, pp. 
625-638, 2007. 

51. D. M. McNair, M. Lorr and L. F. Droppelman, Manual for the Profile of Mood States. San 
Diego (CA): Educational and Industrial Testing Service, 1992 

52. E. M. A. Fernandez, C. A. Fernandez and G. S. Pesqueira, “Adaptacion al espanol del 
cuestionario" Perfil de los Estados de Animo" en una muestra de deportistas,” Psicothema, voL 14, 
no.4, pp. 708-713,2002. 

53. R. J. Strassman, C. R. Qualls, E. H. Uhlenhuth and R. Kellner, ‘Dose-response study of 
N,dimethyltryptamine in humans. II. Subjective effects and preliminary results of a new rating 
scale,” Arch Gen Psychiatry, voL 51, no. 2, pp. 98-108, 1994. 

54. J. Riba, A. Rodriguez- Fomells, R. J. Strassman and M. J. Barbanoj, “Psychometric assessment 
of the Hallucinogen Rating Scale”, Drug Alcohol Depend, voL62, no. 3, pp. 215-223, 2001. 


17 



55. P. Saez-Briones and A. Hernandez, “MDMA (3,4-Methylenedioxyrnethamphetamine) 
Analogues as Tools to Characterize MDMA-Like Effects: An Approach to Understand Entactogen 
Pharmacology,” Curr Neuropharmacol, voL 11, no. 5, pp. 521-534, 2013. 

56. R. J. Davidson, K. M. Putnam and C. L. Larson CL, ‘Dysfunction in the neural circuitry of 
emotion regulation a possible prelude to violence,” Science, vol. 289, no. 5479, pp. 591-594, 2000. 

57. M. Krakowski, “Violence and serotonin: I nflu ence of impulse control, affect regulation, and 
social functioning,” J Neuropsychiatry Clin Neurosci, vol.15, no. 3, pp. 294-305, 2003. 

58. G. Bedi, D. Hyman and H. de Wit, “Is ecstasy an "empathogen'7 Effects of ±3,4- 
methylenedioxymethamphetamine on prosocial feelings and identification of emotional states in 
others,” Biol Psychiatry, voL 68, no. 12, pp. 1134-1140, 2010. 

59. C. E. Johanson and E. H and Uhlenhuth, “Drug preference and mood in humans: d- 
amphetamine”, Psychopharmacology (Berl), voL71, no. 3, pp. 275-279, 1980. 

60. H. de Wit, E. H. Uhlenhuth and C.E. Johanson, ‘Drug preference in nonnal volunteers: effects 
of age and time of day,” Psychopharmacology (Berl), voL87, no. 2, pp. 186-193, 1985. 

61. J. H. van Wcl. K. P. Kuypers, E. L Theunissen, W.M. Bosker, K. Bakker and J.G. Ramaekers, 
“Effects of acute MDMA intoxication on mood and impulsivity: role of the 5-HT2 and 5-HT1 
receptors,” PLoS One voL7, no.7, e40187, pp. 1-8, 2012. 

62. G. J. Dumont, F. C. Sweep and R. van der Steen, et al. “Increased oxytocin concentrations and 
prosocial feelings in humans after ecstasy (3 ,4 -methylenedioxymethamphetamine) administration,” 
Soc Neurosci, vol. 4, no. 4, pp. 359-366, 2009. 

63. M. R. Thompson, P. D. Callaghan, G. E. Hunt, J. L. Cornish and I. S. McGregor, “A role for 
oxytocin and 5-HTlAreceptors in the pro social effects of 3, 4 methylenedioxymethamphetamine 
(“ecstasy”),” Neuroscience, vol 146, no. 2, pp. 509-514, 2007. 

64. M. C. Wardle and H. de Wit, “Effects of amphetamine on reactivity to emotional stimuli,” 
Psychopharmacology (Berl), vol. 220, no.l, pp. 143-153, 2012. 

65. C. M. Hysek, G. Domes and M. E. Liechti, “MDMA enhances “mind reading” of positive 
emotions and inpairs “mind reading” of negative emotions,” Psychopharmacology, vol 222, no. 2, 
pp. 293-302, 2012. 

66. K. F. Donohue, J. J. Curtin, C. J. Patrick and A. R. Lang, “Intoxication level and emotional 
response,” Emotion, vol.7, no.l, pp. 103-112, 2007. 

67. S. A. Surguladze, A. W. Young, C. Senior, G. Brebion, M J. Travis and M. L. Phillips, 
“Recognition accuracy and response bias to happy and sad facial expressions in patients with major 
depression”. Neuropsychology, vol.18, no. 2, pp. 212, 2014. 

68. R. Norbury, M. J. Taylor, S. Selvaraj, S. E. Murphy, C. J. Hanner and P. J. Cowen. “Short-term 
antidepressant treatment modulates amygdala response to happy faces”. Psychopharmacology, 
vol.206, no. 2, pp. 197-204, 2009. 

69. C. H. Y. Fu, S. C. R. Williams, m j. Brammer, et aL, “Neural responses to happy facial 
expressions in major depression following antidepressant treatment”. Am J Psychiatry vol. 164, 
no. 4, pp. 599-607, 2007. 


18 



70. M. Browning, C. Reid, P. J. Cowen, G. M. Goodwin and C. J. Harmer, “A single dose of 
citalopram increases fear recognition in healthy subjects,” J Psychopharmacol, voL 21, no. 7. pp. 
684-690, 2007. 

71. Z. Bhagwagar, P. J. Cowen, G. M. Goodwin and C. J. Harmer, “Normalization of enhanced 
fear recognition by acute SSRI treatment in subjects with a previous history of depression”. Am J 
Psychiatry , voL 161, no.l, pp. 166-168, 2004. 

72. C. J. Harmer, N. C. Shelley, P.J. Cowen and G. M. Goodwin, “Increased positive versus 
negative alfective perception and memory in healthy volunteers following selective serotonin and 
norepinephrine reuptake inhibition,” Am J Psychiatry, vol. 161, no. 7, pp. 1256-1263,2004. 

73. C. M. Del-Ben, J. F. Deakin, S. McKie, et aL, “The effect of citalopram pretreatment on 

neuronal responses to neuropsychological tasks in normal volunteers: an FMRI study,” 

Neuropsychophcmnacology, voL 30, no. 9, pp. 1724-1734, 2005. 

74. I. M. Anderson, C. M. Del-Ben, S. Mckie, P. Richardson and S. R. Williams, “Citalopram 
modulation of neuronal responses to aversive lace emotions: a fimctional MRI study”, Neuroreport , 
vol. 18, no. 13, pp. 1351-1355,2007. 

75. R. Hoshi, J. Bisla and V. Curran, “The acute and sub- acute effects of “ecstasy” (MDMA) on 
processing of facial expressions: preliminary findings,” Drug Alcohol Depend , vol. 76, no. 3, pp. 
297-304, 2004. 

76. C. M. Hysek, Y. Schmid, L.D. Simmler, et aL, “MDMA enhances emotional empathy and 
prosocial behavior”. Soc Cogn Affect Neurosci, voLll, no. 9, pp. 1645- 1652, 2014. 

77. G. Bedi, K. L. Phan, M. Angstadt and H. de Wit, “Effects of MDMA on sociability and neural 
response to social threat and social reward”. Psychopharmacology (Berl), voL207, no.l, pp.73-83, 
2009. 

78. M. Kometer, A. Schmidt, R. Bachmann, E. Studerus, E. Seifntz and F. X. Vollenweider, 
“Psilocybin biases facial recognition, goal-directed behavior, and mood state toward positive 
relative to negative emotions through different serotonergic subreceptors,” Biol Psychiatry, vol. 72, 
no. 11, pp. 898-906, 2012. 

79. F. Bemasconi, M. Kometer, T. Pokomy, E. Seifntz and F. X. Vollenweider, “The 
electrophysiologjcal effects of the serotonin 1A receptor agonist buspirone in emotional face 
processing,” Eur Neuropsychopharmacol, vol.25, no. 4, pp. 474-482, 2015. 

80. M. L. Stitzer, R. R. Griffiths and I. Liebson I, “Effects of d-amphetamine on speaking in 
isolated humans,” Pharmacol Biochem Behav, voL 9, no. l,pp. 57-63, 1978. 

81. G. Bedi, G. A. Cecchi, D. F. Slezak, F. Carrillo, M. Sigman and de H. Wit, “A Window into the 
Intoxicated Mind? Speech as an Index of Psychoactive Drug Effects,” Neuropsychopharmacology, 
vol. 39, no. 10, pp. 2340-2348, 2004. 

82. D. E. Nichols, “Differences between the mechanism of action of MDMA, MBDB, and the 
classic hallucinogens. Identification of a new therapeutic class: entactogens,” J psychoactive drugs, 
vol.18, no. 4, pp. 305-313, 1986. 


19 



83. T. L. White, A. J. Justice and H. de Wit H, “Differential subjective effects of D- amphetamine 
by gender, honnone levels and menstrual cycle phase,” Pharmacol Biochem Behav, vol.73, no.4, 
pp. 729-741, 2002. 

84. R. Pardo-Lozano, M. Farre, S. Yubero-Lahoz, et aL, “Clinical Phannacology of 3,4- 
Methylenedioxymethamphetamine (MDMA, “Ecstasy”): the I nflu ence of Gender and Genetics 
(CYP2D6, COMT, 5-HTT),” PLoS ONE, vol. 7, no. 10, e4 7599, pp. 1-10, 2012. 

85. M. Navarro, S. Pichini, M. Farre, et aL, “Usefulness of saliva for measurement of 3,4- 
methylenedioxymethamphetamine and its metabolites: Correlation with plasma drug concentrations 
and effect of salivary Ph”. Clin Chem, VoL 47, no. 10, pp. 1788-1795, 2001. 

86. E. Marchei, M. Farre, R. Pardo, et aL, “Correlation between methylphenidate and ritalinic acid 
concentrations in oral fluid and plasma” Clin Chem. Vol .6, no. 4, pp. 585-592, 2010. 

87. J.J. Rucker ‘Psychedelic drugs should be legally reclassified so that researchers can investigate 
their therapeutic potential”. BMJ. vol. 350, pp. h2902, 2015. 

88. C. Davidson, F. Schifano. “The potential utility of some legal hi gh s in CNS Disorders”. Prog 
N europsychopharmacol Biol Psychiatry, vol.64, pp. 267-74, 2016.. 


E. Cinosi, O. Corazza, R. Santacroce, M. LupL T. Acciavatti, G. Martinotti, M. di 


nnantonio. “New drugs on the Internet: the case of Camfetamine”. Biomed Res lnt. 2014, 



19026, 2014. 


20 


Figure 1. Chemical structure of 2C-B. 
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Baseline 


Peak effects 






Mean 

SD 

Mean 

SD 

P value 




IAPS 



IAPS Valence 






Positive 

7.31 

0.70 

7.42 

0.63 

0.391 

Neutral 

5.18 

0.34 

5.30 

0.37 

0.209 

Negative 

3.22 

0.60 

2.97 

0.60 

0.037 

IAPS Activation 






Positive 

4.88 

1.14 

4.86 

0.99 

0.909 

Neutral 

5.11 

0.38 

5.09 

0.55 

0.789 

Negative 

6.91 

0.53 

7.13 

0.66 

0.110 




FERT 



Happiness 

1.90 

1.17 

2.90 

1.65 

0.027 

Sadness 

4.50 

1.43 

4.90 

1.71 

0.226 

Anger 

4.55 

1.54 

4.40 

1.85 

0.904 

Disgust 

5.20 

1.64 

4.80 

1.32 
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Fear 

3.25 

1.25 

2.70 

1.13 

0.102 













